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About The Oil DROP

The Oil DROPisaninformal
journal, produced twice ayear by
EPA's Oil Program Center. The
goal of the Oil DROP sto attract
abroad audience such asthe
general public, including concerned
citizens, students and environmen-
tal groups, on current devel op-
mentsin newsrelated to oil spills.
The Oil DROP coversail spillsin
the United States and throughout
the world, with an emphasis on the
effectsthese spillshave onwildlife
and ecosystems. The Oil DROP
isavailable onthe Qil Program
homepage at www.epa.gov/

oilspill.

Giant Oil Rig Sinks

On March 20, 2001, Petrobrés
Patform 36 (P-36) sank into 4,455
feet of water, 75 miles off the coast of
Brazil, 120 miles northeast of Rio de
Janeirointhe Roncador Field, Cam-
posBasin. It al started on March 15,
when afeed valve malfunctioned,
causing threeexplosions. Thefirst
explosion occurredat 12:20am.ina
supporting column. Work was
suspended and fire and emergency
equipment were broughtin. The
second explosion occurred at 12:24
am. and workers began to be evacu-
ated to Platform 47, 7.5 milesfrom
P-36. Thethird explosion occurred
about 10 to 15 minutes|ater whilethe
workerswere still being evacuated.
Of the 175 people on board, 10 were
not found and 165 were rescued. An
additional personwasrescued, but
was burned on 98% of his body and
died 7 dayslater.

By 7 am., 24 people had boarded the
vessdl to helpinvestigatethe situation;
they were soon evacuated dueto the
instability of the platform. Twelve
vesselswere deployed to help control
the emergency. One of the vessels
used was afirefighter that directed
jets of water onto the platform.

On March 16, divers were sent to the
tilting structureto determinethe
damage underwater. Three Petrobras
engineersvolunteered to go aboard
the vessel, accompanied by two

Brazilian divers. Theworkers
had experienceinfloating sys-
temsoperations, vessel stability,
and shipbuilding. Their mission
wasto look for missing workers,
look for holes that needed to be
blocked from incoming water,
assess actionsto drain the
flooded compartments, and help
determine how to stabilizethe
platform. There were barges
onsiteto helpwith oil retrieval
and storageif aspill occurred.
Themain objectivewasto find
the missing workersand to
stabilizethe platform. Another
team of 30technicians, including
voluntary engineers, diversfrom
theMarines, U.S. Internationa
consultants, and Petrobras
technicians boarded the platform
and began sealing gaps. All work
occurred abovethewater line
becauseit wasimpossibleto
accessthe underwater compart-
ments. Theteam started to inject
nitrogen and compressed air to
expel accumulating water from
the submerged areas. Smit, a
Dutch company specidizingin
water drainage, provided 11
technicians and 50 tons of
equipment to the recovery effort.
Their equipment, consisting of
suction pumps and hoses, was
flowninto Rio de Janeiro Interna-
tional Airport, and wasthen
transported by aconvoy of
trucks escorted by eight military
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policevehiclesto Macaé, therig's
land base. Three hundred men
fromthe Navy’sFirst Naval
District were brought into help
also. TheNavy also provided a
patrol boat, troop carrier, deep-sea
tug, and ahelicopter. Petrobras
Platform 23 has moved to the site
to provide a base for operations.

By day three of the rescue and
recovery operations, the platform
waslisting 2 degreeslessthan

before, duein large part to the holes
inthe compartmentsbeing sealed
and the nitrogen pumping. There
were efforts being made to make a
larger areaof the platform acces-
sible and to access the areas where
it wasbelieved that the still missing
bodies might befound.

On day four, the platform sank 16
inchesin 12 hours, because there
werestill openingsfeeding water
into other compartments. Those

areas continued to be sealed
throughout the night.

On day five, March 20, at 2:30
am., the platform shifted suddenly
and all repair and recovery person-
nel were removed. By 10:45am.,
P-36 had sank irreversibly. It
wasn’t until 11:30 p.m. that the
first oil spill wasdetected, possibly
from the 21 pipelinesto underwa:
ter wellsor the crude oil and diesel
stored ontherig. The Petrobrés

Courtesy of the Estado de S&o Paulo.

March 17 through March 20

The accident happened in the P-36 platform on Roncador Field,
Campos Basin, 125 kms from the coast of Rio de Janeire

Thursday, March 15 I
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On Saturday, March 17,
Petrobras engineers
climbed up the platform
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Oil Containment and Recovery

It was expected the 317,000 gallons of diesel oll
in the P-36's tanks would leak due to the pressure
at a depth of 4,500 foet.

80,000 gallons of heavy ol leaked due to the
rupture of the pipelin to the
that were used in drilling.

Four vessels recovered the released oil and three
‘were to use di 1o aid the di ion and

":-.Timeline

2:30am - Boats and workers removed from
the area after a sharp movement of the
platform.

3:20am - All operations are stopped.

5:30am - Inclination reaches 31 degrees and
new sharp movement ocours.

9:00am - Inclination is 45 degrees.

evaporation of the remaining oil.

Four additional vessels used booms to contain
the oil during cleanup operations.

In total, 15 vessels were used in the

10:35am - P-36 tumbles.

Hg
11:30am - First oil leak ocours; 1,600 gallons -
of diesel oil from tanks. & T

and recover

4:10pm - Second oil leak cceurs.

Platform Specifications | |

History
= Built in :&?‘mm asa
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Environmental Contingency Plan
had ninerecovery vesselson site
from the beginning to recover or
disperseany oil that was spilled.
These vessel swere equipped with
3.6 milesof barriersand recovery
and dispersal equipment.

P-36 wasthelargest production
platformin the world that had the
capabilitiesto produce 180,000
barrels of crude oil aday. Itwas
builtinltaly in 1994 asadrilling
platform, then rebuiltin Canadain
1998 asaproduction platform.
Production on therig started in May
2000, lessthan ayear beforeit
sank. The platform was equivalent
to 40 stories high, weighed 31,400
tons, and was capable of water
depths of 4,460 feet.

Petrobrés was faced with a $8.9
million fine by Brazil’senvironmen-
tal agency that covered the P-36
accident, spilling some 312,000
galonsof oil and another accident
on April 12 that spilled approxi-
mately 6,800 gallonsof crude oil
into the sea. Petrobrés had to pay
another $890,000 for i nappropri-
ately using detergentsto break up
oil inone of the spills.

Exxon Valdez Oil Still in
Alaskan Soil

It has been more than 12 years
sincetheinfamous Exxon Valdez oil
spill on Bligh Reef, some 25 miles
south of Valdez, Alaska. However,
the effectsarestill prominent.
There is much debate between
interested partiesregarding the
status of the environment in the
region. Exxon claimsthat thearea
isfully recovered, yet hard evidence
seemsto prove otherwise. Only 2
of the 23 specieslisted as damaged
by direct cause of the oil spill are

classfiedas
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cormorants, harbor sedls, killer
whales, and avariety of fish species
ranging from the cutthroat to the
Pacific herring.

When the tanker Exxon Valdez ran
aground on March 24, 1989, some
10.8 million gallons of crudeail
wereexpelledinto Prince William
Sound. Theimpact of the oil was
felt up to 1,300 miles southeast of
thesite. Despite extensive efforts
by the citizens of theregion and
coordinating agencies, the cleanup
effortshave not fully rectified the
situation. Upon returning to the site
during 21993 survey, crewsfound
hundreds of significant oil deposits
aong the beach. Cleanup efforts
only removed surface oils, remov-
ing 14 percent of the il according
t0a1992 NOAA study. Another
13 percent sunk to the ocean floor,
and agreat majority of theoil either
evaporated or dispersed into
thewater column whereit
degraded naturally. Two
percent, or 216,000 gallons,
remained on the beaches just
below the surface under
rocks and overburden.
Winter stormsconstantly
rearrangethe coastline,
exposing depositsthat
require subsequent cleanup.

atmos
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photolysis
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The effect of the cleanup efforts
has al so impacted the ecosystem.

I ntense scrubbing and scrapping
actions, coupled with thermal
treatment of the rocks and the
introduction of “ oil-eating” mi-
crobes, destroyed much of the
aguatic lifewhose habitat wasin
theintertidal zone. These effects,
in turn, were reflected up the food
chain as adequate supplies of food
dwindled. Harbor Seal populations
havefallen at an annual rate of five
percent from 1989 to 1997. The
Sound was also frequented by six
pods of killer whales. One particu-
lar pod, which numbered at 36
whalesprior tothe spill, lost 14in
the years since, and hasonly had a
net gain of 3individualssincethe

sill.

recovered
14%

subtidal
sediment
13%

dispersed
1%

beached
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biodegraded/
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the 10.8 million gallons spilled from the Exxon Valdez.
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New Oil Cleanup Web Site

A new ail spill web site hasbeen
created recently on the World Wide
Web, and can be found at
www.cleanupoil.com. Known as
the International Directory of Oil
Spill Cleanup Contractorsand
Response Organizations, the site
provides updated information on
oil spill contractorsand cleanup
equipment at over 1,000 service
centersin over 40 countries. The
directory was created by Stewart
Ellisof Norfolk, Virginia. After
working intheoil spill industry for
morethan 20 years, Ellisrealized
the need for up-to-dateinforma-
tion. Thesite containsinformation
on ail spill equipment, bulletin
boards, linksto other sites, and
contact information.

Theoil spill equipment link
providesdetailed information on
different types of equipment used
for various needsincluding rapid
response and long term responses,
inexpensive options, and recovery
for different oil types. It also
includes equipment for usesin
many different locations and spill
Situationssuch astidal, fast
flowing, and shallow waters, and
floating qil or ail that clingsto
objects. Thebulletinboardis
availableto post messages. Re-
cently posted messagesincluded
requestsfor information on
contractors, and information on
training courses and workshops.
Thereis also a section that pro-
videslinksto other Web sitesfor
moreinformation of related
interest. Thesiteincludeslinksto
industry associations, other
discussion groups, oil spill news,
health and safety issues, and
publications of interest. Thereare
many waysto find information on

thesite, includinga
word search, location
search, or through an
e-mail inquiry.

Thissitewas created
because of the need
for updated response
information gathered
at onelocation for
informationinahurry.
The site hopes to reduce cost by
putting usersin direct contact with
the contractors, provide aself-
sustaining database of contacts,
reduce response times by putting
peoplein contact with equi pment
closest to their area, and provide
contactsfor joint ventures. EPA
does not endorse contractors,
products, or other information
provided on thiswebsite.

New World Record for the
Largest Offshore Oil
Containment Boom

New records have been set
recently in offshore oil boom
containment. Ro-Clean Desmi of
Denmark, aproducer of oil spill
combating devices, released to the
market the RO-BOOM 3500.
Earmarked as the pinnacle of
offshore boom devel opment, the
boom hasdisplayed its capabilities
in the Norwegian sector of the
North Seaduring athree-year
period. Inonetest, 95 cubic
meters of oil werereleased, and
RO-BOOM contained 95% of the
test oil, which was measured at a
thickness of 14 cm at the boom
wall. During oil sweeping tests,
the RO-BOOM 3500 contained oil
at speeds of up to 1.3 knots.
During conditionsof long-term
towing, the RO-BOOM 3500 was
towed for two weeksin the winter
through swells of 23 feet. The

Record-breaking RO-BOOM 3500.

boom survived without significant
damage. It hasan overal deflated
width of 3.5 meters, an operational
freeboard of 1.3 meters and a draft
of 1.5 meters. It was honoredin
an entry in the Guinness Book of
World Recordsfor largest offshore
containment boom.

International Pipeline News

Blast Causes Oil Spillin
Yemen

On June 28, 2001, Yemeni tribes-
men blasted aholein apipeline
operated by Hunt Oil Company, of
Dallas, Texas, spilling 10,000
barrels of oil. Thiswasthe second
attack in amonth on the pipeline,
which has been atarget of dis-
gruntled tribesmentrying to force
the government to improveloca
services. Thepipelinecarriesail
from the Safer field in the Marib
province 100 miles northeast of
San'’ a, the capital of Yemen, to the
port of Ras Isaon the Red Sea.
Theail field produces 165,000
barrels of oil aday.

Thieves Break Pakistan
Pipeline

The Pak-Arab Refinery Limited ail
company (PARCO) found their
main pipelinebrokeninthe
Sehwantalukaareaon July 12,
2001. Thievesbrokethe pipeline
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at apoint located six kilometers
from the Bajara police check post
with the help of heavy machinery.

Fishing Boats Recover
One-Third of Sunken
Ship’s Diesel Fuel

At about 10:50 a.m. on Saturday,
August 4, 2001, the Windy Bay
tender vessel was heading south
about 400 yards east of Olsen
Island in the Prince William Sound.
Tender vesselsnormally takethe
catch from fishermen and deliver it
to shore, which iswhat the 180-foot
Windy Bay was attempting to do
whenit struck asubmerged ledge
and sank into 1,000 feet of water,
disgorgingitsentire 35,000-gallon
fuel supply into surrounding waters.
Ralph Hansen, co-owner of the
vessel from Sumner, Washington
said skipper Doug Elden, who was
commanding the boat at the time of
theincident, smply migudged his
position, hit arock, and sank. “It
doesn’'t take alot of misjudgment to
hit somethingin Prince William
Sound,” says Hansen.

Sincethe 1989 Exxon Valdez
disaster, thishasbeen thelargest
spill in Prince William Sound.
Recovery of spilled fuel fromthe
Windy Bay was about 30 percent
compared to an estimated 3to 13
percent recovery from the Exxon
Valdez. However, the comparison
ishardly just, considering 35,000
galonsisonly atiny fraction of the
11 million galonsspilledin 1989.
Inthe Exxon Valdez disaster, there
wasinadequate spill response
equipment and a confused recovery
effort. In comparison, alocal
citizenswatchdog group, fishermen,
and authoritiesaredll callingthisa
successful spill recovery.

Onereason for theincreased
recovery percentageinthisyear’'s
spill ismore modern technol ogy
such as new spill containment
boom and anew skimmer, the
Valdez Star, whichisworking
better than expected. But even
more important are thefishermen
who are now better trained and
equipped for cleanups. One such
fisherman, Skipper Megan
Corazza, pulled in $2,350 worth of
oil the Tuesday after the spill. Her
boat is one of the 19 that halted
fishinginordertoaidinthe
cleanup effort. Inadditionto being
registered with the spill cleanup
group at the oil terminal in Valdez,
Corazza and her boat crew are
trained in spill response.

Despite theintense cleanup efforts,
vibrant sheens can still be seen
wrapped around the Sound’s rocky
heads and curled into its coves.
Diesel arrived on shore of at least
four idands and one merganser
duck coveredin oil hasbeen
recovered. Sealife such asendan-
gered Steller sealionsand hump-
back whal eswere spotted swim-
minginthediesel sheens. Asthe
spill expanded duetotidesand
wind, the recovery effort slowed.
Cleanup continued, but with fewer
boats and lessboom. Workers
walking the beacheswere ng
fuel amounts that reached shore as
well as searched for dead or injured
wildlife. Containment booms
protecting oyster farmsand a
hatchery north of the spill remained
inplace.

U.S. EPA Oil Program
Center Infoline

The EPA's Oil Program Center
(OPC) offersavariety of
information about oil spill

©)

prevention and responsethrough its
Internet web site (www.epa.gov/
oilspill). Thisinformation servesas
aresource for businessesthat are
subject to ail spill regulations,
emergency personnel that respond
toail spills, students, teachers, and
the general public. One of the most
popular features of theweb siteis
the e-mail infoline (www.epa.gov/
oilspill/comment.htm or
oilinfo@epa.gov). Thisfeature
alowsthe public to contact OPC
personnel to ask specific questions
that may not be answered
elsewhere on the web site. People
who do not have access to Internet
can reach theinfoline voice mail
system at 1-800-424-9346.

OPC staff respond to approximately
70-90 publicinquirieseach month.
They provide answersto ail facility
ownersand technical professionals
regarding oil spill regulations, offer
information to concerned citizens
about how to report a suspected
spill, provideinformation onthe
environmental impactsof oil spills,
and respond to requests for data
about ail spills. Many of the
guestions submitted to the OPC
through ail spill infolinearefrom
students and teachers seeking
information for classroom and
sciencefair projects dealing with ail
spills. OPC staff are pleased to
have the opportunity to respond to
questionsfrom interested i ndividu-
as.

Typical questions answered through
theinfolineincludeitemssuch as:

» What would be an environmen-
tally conscious method of
cleaning crude oil from abeach?

« Can you provide or direct meto
information on biological ail
clean-up agents?

USEPA Oil DROP
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* | am doing a high school science
experiment involving oil spills.
Can you provide mewith
examples of how to demonstrate
or simulatean ail spill ina
classroomlaboratory environ-
ment?

» How arewildlifeoiled during an
oil spill incident rehabilitated?

* Isit truethat vegetable and
cooking oilsarealso regulated
by the EPA?

» What ail regulations apply to
transfer facilities? What regula
tionsapply to marinas?

» Doesthe professional engineer
that certifiesmy facility’s Spill
Pollution Control and Counter-
measures (SPCC) Plan have to
belicensed in the state my
facility islocated in?

Documenting the Revival
of Sea Grass in the
Patuxent River

Barren muddy bottoms now found
in someregions of the Chesapeake
Bay makeit difficult toimaginethe
lush aquatic fields of seagrasses
that once flourished throughout the
clear waters. The delicate ecosys-
tem of the Chesapeake Bay has
been hit hard by devel opment
within the watershed as chemical
and nutrient rich runoff into the
water increased drastically over the
past century. To combat this
change, anew frontier of scientific
researchisdeveloping, involving
therestoration of ecosystems
disturbed by human activities.

Some scientists at the Chesapeake
Biological Laboratory, headquar-
tered at SolomonsIsland, part of
the University of Maryland's
Center for Environmental Science,
areworking torestoreapristine
image of the Chesapeake, begin-

ning with arevival of the seagrass.
A wetsuit clad scientist walks down
adock carrying an ordinary cooler.
Hismissionisto plant the grassy
foliagein hiscooler aspart of a
$670,000 restoration project. The
goal isto restore 63 acres of
degraded aquatic ecosystem at the
mouth of the Patuxent River with
the contents of the cooler, aplant
by the name of eelgrass. If the
planted eelgrass survives, it will
provideincreased habitat for
shellfish, in particular, oysters. As
oystersfilter the water to feed, they
gradually help clear the water,
boosting thelight levelsavailable
for eelgrassgrowth. With purer
water and increased vegetation,
scientists hopeto foster a habitat
for fish and birds.

Along with their usual business of
science, thelab group has an even
larger goal of documenting the
restoration process. Although
scientists have thoroughly docu-
mented the degradation of the
environment through human
activities, theability to help heal
ecosystemsremainsdifficult to
evauate. Equipped with state-of -
the-art underwater camerasto
capture the secret lives of the
eelgrasshabitats, the scientistswill
post liveimageson the Internet for
public accessto the project.

Although government-funded
projectslikethisoneareleading the
way, privateindustries are now
investing millionsper year in
restoration ecology. Corporations
areresearching better technologies
to clean up environmental spillsand
waysto build in sensitive environ-
ments. On one project alone, the
cleanup of an ail spill at aformer
plant near the Patuxent River, the
Potomac El ectric Power Company
has spent over $60 million.

Jet Planes Harbor New
Use for Soybean Oil

Soybean oil has been successfully
used to power cars, buses, and
boats. A new use has emerged as
researchersat thefederal
government’sAgricultural Re-
search Service have found away
to blend the bean-based oil with jet
fud.

Inspecting soybean oils that have been winterized.

Phalo by Kedth Wellen Courlesy USDA

Supportersof biodiesd technology
cite payoffs such as cleaner air,
larger profitsfor U.S. soybean
growers, and adecreased national
dependency on foreign oil imports.

Biodiesel components can come
from renewable sources such as
soybeans, sunflowers, canola, and
cottonseeds. In addition, waste
productslikefryer oilsand cooking
grease, aswell asbeef tallow and
pork lard, can be used. However,
drawbacksand limitationsto
biodiesel useinjetaircraft exist. A
spill of these non-petroleum oils
could affect local wildlife by
coating animals' fur and feathers
causing suffocation, starvation, and
freezing. Biodiesel fuelscanaso
cause oxygen depletion in water
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leading to fish kills, and they can
contaminate drinking water sup-
plies.

Biodiesel also hasone serious
technical problem - the behavior of
the bean ail at low temperatures.
Using biodiesel fuel blendsthat
have not been “winterized” could
limitajet’'sability tofly at high
dtitudes, where cold temperatures
can cause crystal formation,
blocking fuel filtersand plugging of
fuel lines. Research continuesand
steps have been made to develop an
appropriate winterizing processfor
biodiesel fuel. Infact, in 1999, the
Federa Aviation Administration
certified afuel for pistondriven
aircraft containing biodiesdl. This
fuel contains 85 percent ethanal, a
high-octane petroleum product, and
an agriculturaly derived biodiesdl
for lubrication. Look for the
certification of morebiodiesel fuels
inthefuture.

Environmental Impacts of
Ethanol

There'slittle doubt that the impend-
ing necessity for energy solutionsis
not atrivial issue, nor isitasimple
oneto understand. As has been the
case since energy concernswere
brought to the public’sattention
several decadesago, the different
sources of energy each havetheir
positivesides, aswell as potentialy
harmful aspects. Hydroelectric
dams, for example, were once
touted asbeing the ultimatein
“clean” energy. Now, many dams
are being removed astheir impact
onthewaterways and theinhabiting
faunaare reevaluated.

A current issuefor regulatorsto
handleiswhether ethanol should be
used as either afuel or agasoline

additive. Ethanol isanatural,
biodegradabl e, renewabl e resource.
In theface of alimited supply of
oil, and such tragic oil spillsasthe
Jessicatanker leak, the prospect of
itsuseisvery appealing.

One of the most pressing applica-
tion of ethanol isitsuseasa
gasoline additive. Each ethanol
molecule containsahigh ratio of
oxygen by weight, and, for this
reason, itisused asan “ oxigenate.”
In the presence of oxygen, most
hydrocarbons (the simplest compo-
nents of gasoline, moleculesformed
from carbon and hydrogen only)
are combusted completely into
water and harmless carbon dioxide.
However, when oxygenisnot as
abundant, some incompl ete com-
bustion may occur, leading to the
dangerous gas carbon monoxide.
Many states have regulations
concerning alowablelevesof
carbon monoxide producedin
engine exhaust. The oxigenate
methyl tertiary butyl ether
(MTBE), whichwasuntil recently
afavorite additivefor lowering
carbon monoxide, isbeing banned
inmany statesfollowing several
high profileincidentsin which the
non-biodegradable compound
leaked from tanksinto nearby
water supplies. WithMTBE's
shortcoming fresh in mind, ethanol
seemsto betheidea alternative.
Ethanol degradesvery quickly and
does not pose agroundwater
contamination threat.

However, not everyoneis pleased
with theideaof ethanol additivesin
gasoline. Like many other sources
of energy, ethanol may have several
negativeimpactsa ong with the
desired effect. Opponents of
ethanol have noted that, while
carbon monoxide emissionsdrop

@D

when the chemical isused asan
additive, emissions of nitrogen
oxidesincreases. Thesenitrogen
oxide moleculesareresponsiblefor
the reddish-brown haze of smog,
acid rain, and the formation of
0zone, adangerousrespiratory
irritant. Also, opponentsare
concerned that the ethanol -blended
fued will evaporate moreeasily,
especially on hot summer days.
Evaporated gasolineischemically
altered by elements of smogto
produce particulates and amplify
ozone production.

Just as natural gas containsafoul-
smelling additiveto help people
detect leaks, ethanol intended for
fuel hasasulphurous compound
addedto distinguishit from alcohol
intended for consumption. How-
ever, asguidelines concerning
sulfur in gasoline becomemore
restrictive, thisadditive may
become aproblem.

Another concernliesinthetrans-
portation of ethanol-enriched fuel.
Asit passesthrough thelarge
network of fuel pipelines, ethanol
inthe blended fuel separatesin the
presence of moisture. For this
reason, it is better to ship the pure
ethanol separately by truck and mix
it into the gasoline at the point of
distribution. However, thisresults
inanincreasein transportation
costs, whichislikely to be passed
down to the consumer.

Asisthe case with most energy
sources having both positive and
negative aspects, the benefits must
be carefully weighed before ethanol
becomes acomponent of all
gasoline.
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